Abstract
concentration of the analyzed elements within the study region. The chronic daily dose (CDD) and 13 hazard quotient (HQ) were also used to evaluate the health risk associated with F -, considering
Introduction

25
The presence of fluoride at elevated concentrations in drinking water has caused severe health 26 effects in humans in some parts of the world (Bhatnagar et al., 2011; Shen and Schäfer, 2015) .
27
Fluorine exists in the environment through combination with other elements to form highly soluble However, this should also be placed in the context of water scarcity, population growth and access
41
to clean water in the region. 
59
In the urban regions of Nigeria, the wholescale provision of reliable access to drinking water has was not considered as a major exposure route for fluoride (National Academy of Science, 2006)
167
The chronic daily dose of fluoride via ingestion and dermal pathways were estimated using Eqn.
168
(1) and Eqn. (2) based on (US EPA, 2011) recommendation. Table   186 S1 (in the supplementary material).
187
Data analysis
188
After the analyses of the water samples, the results were subject to descriptive statistical analyses.
189
For each water quality parameter, the mean, minimum, maximum, and quartiles were calculated 
Water Quality Assessment
257
The hydrogeochemical facies of the region was characterized using Piper diagrams. The Piper plot 258 consists of two triangles and a diamond-shaped diagram (Fig. 2a) of all samples suggests 9% Ca-Mg-Cl-SO4, 24% Ca-Mg-HCO3, 29% Na-K-Cl-SO4, and 38%
274
Na-K-HCO3 water types. From the physico-chemical correlationships (Table S3 in 
314
Also, in the correlation matrix (Table S3 in 
325
The loadings on each PC explains the water-rock interactions in the geochemical process (Fig. 2b) .
326
The most important parameters controlling the hydrochemical processes are mainly found in PC1,
327
having the highest Eigenvalue. In this study, PCA was performed, and from the scree plot and 328 explained variance (Fig. 2c) , the PCA produced two components PC1 and PC2. PC1 contributed The score plot (Fig. 2d ) accounts for the information and similarities within the samples analyzed 352 and helps to understand the spatial distribution of the samples. From Fig. 2d , samples R14, R19,
353
R12, R18, R13, and R21, were observed to have characteristics of similar water quality.
354
Interestingly, within the samples, the total variance explained by PC1 (90.09%) received a high In the semivariograms of the examined water parameters (Fig 4a-4p) for all of the water parameters studied.
389
" Fig. 4 is about here." 
396
The non-carcinogenic risks were computed, and the age classification with high values of HQIN 397 are presented in Table 2 and 
